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The Potential for Acute & Chronic Health Effects
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“The Battlespace Environment”

...to the Army or Marine infantryman this means:

O The “terrain”, the
battlefield landscape

0 Living on the “dirt”
O Traveling across the
“dirt”

Fighting in the “dirt”

In Iraq this also means
breathing the “dirt”




“World Class Training for the Worlds Best Military”
NTC — Ft. Irwin, CA

ARMY INSTALLATIONS BY ECOREGION '

O Iraq — warm desert

warfare (eastern edge of Arabian
desert)

O Goal - training realism

Conflict Areas of the World (NDCF, 1999)

- wmﬁml'.l.é Army
aUs.

training and testing’

analogue ‘



Warm Desert Global Characterization

Model

(Hurley, et al., 2004)

Desert Temp | Precip | Dust Storm | Surface Terrain | Veg
(F) (infyr) (freq)
Arabian 105, 38 | 4 High 4% af 26%sd 27% | \W
p 47% br
Saharan 110, 37 | < 0.3 High 1% af 28% sd W
23% p 43% br
Iranian 108, 24 | 4 High 26% af 19% sd G
37% p 18% br
Mojave 105, 34 [ 1-12 Very Low | 32% af 1% sd W
(5) 22% P 38% br
Sonoran , 32 2-16 Low 32% af 1% sd W
(2) 22% p 38% br
Chihuahuan | 104, 27 | 2-12 Low 32 % af 1% sd W

22% p 38% br




Arabian Desert Conflict Area Analogues
Checklist

v Sub-tropical, arid climate

v Fan/pediment systems, plains,
exposed bedrock uplands

v Aeolian landforms/processes active,
but localized

v “Key climatic factor...potential to
produce dust” (Hurley, et al., 2004)

No seasonal dust storms

Uprclose and
personal



Particle Size Conventions

Phi Units®™  Size Wentworth Size Class Sediment/Rock Name
Boulders
Cobbles
-6 B4 mm Rock RUDITES:
Pehhles {conglomerates, breccias)
K, 4 mm
Granules
-1 2 mm
Very Coarse Sand
0 1 mm Sediment: SAND
Coarse Sand
1 142 mm : Rocks. SANDSTONES
Medium Sand | enites, wackes)
2 1/4 mm :
Fine Sand
d 148 mm
Very Fine Sand
4 1716 mm Sit Sediment: MUD
8 | /256 mm - Rocks: LUTITES
Y {mudrocks)

* Udden-Wentworth Scale




“Key climatic factor. . .potential
\, prouce du

< Hudgpeat -
% Atmospheric dust

(0.001 to ~0.01mm)
Sand ~ 0.08mm

Prevailing winds:
Northeasterly trades +
Southwesterlies

e Slrocco (sprmg'v)

%ﬁ Kharﬁél

Atrnospheric dust
Cairo, Egypt
Seasonal winds: (siroccos, kahmsin "
shamals) + dust trajectories




Potential to Produce Dust: Critical Dust
Source Emission Factors

| Wz
= e /— = a Particle size: need source of
& e fines — alluvial plains + sabkhas
am] [
2 | i Atmospheric dust threshold

S S S R . wind velocity increases below




Critical Dust Source Emission
Factors :

Surface roughness
necessary to mobilize
“dust”- size material
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Disturbance < 9.03mm fraction sinks
SIEHEs “into viscid surface layer
surface . - , i
roughness of air....out of reach....of
eddies of turbulence™

Bagnold, 1964)

54
0

undisturbed moderate
Disturbance Level




“Biological setting can be
significant, but can be considered
less important than climate or
physical setting in describing
desert environments.”

(Hurley, et al., 2004)



Biotic Crusts: where the action 1s
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New York Times - August 9, 2005
One More Affliction For Baghdad: A Day Of Blinding Dust And Grit & Breathlessness

By James Glanz

BAGHDAD, Iraq, Aug. 8 - At dawn the atmosphere glowed orange, like the embers of a fire. Objects 25 yards away disappeared, as if a
curtain had been drawn in front of them. Baghdad residents began waking up with the sour taste of grit in their mouths and a film of dust on

heir furniture and clothing, and bv 8 am. Nireen Abdul Khalek began 1o feel that she could not breathe e hg ater, Ms, Khalek, 24,
Pen
[Research | Workgroup Reportl oo
Health and Environmental Consequences of the World Trade Center Disaster  foor
f is
Philip J. Landrigan,' Paul J. Lioy.” George Thurston,® Gertrud Berkowitz,' L.C. Chen,® Steven N. Chillrud.’ o of
Mice exposed to WTC dust showed only moderate pulmonary inflammation but marked bronchial hyper-reactivity. Evaluation of 10,116
firefighters showed exposure-related increases in cough and bronchial hyper-reactivity....... In summary, environmental exposures after the
WTC disaster were associated with significant adverse effects on hf CENTRAL ASIA: Aral Sea crisis continues to erode health

ANKARA, 26 Jul 2006 (IRIN) - Millions of people living near the
Aral Sea face a bleak future, with health experts saying diseases like
tuberculosis (TB) and cancer are having a terrible impact.

wwoolom  THE KOREA |

Yellow Dust Storms Harmful to DNA

The sea, located on the border of Kazakhstan and Uzbekistan, was
once the fourth largest lake in the world. However, it continues to
shrink despite regional commitments to halt the draining of the rivers
, that feed it. It is now a quarter of its original size.

Over the last 40 years an estimated 45 million mt of salt-contaminated
dust has been created due to the shrinking, resulting in massive health
problems that affect millions of people, experts say.

'I© David SWanson/IRIN

By Chung Ah-young
Scores of ships remain stranded in the

Staff Reporter Aral Sea, once the fourth largest lake in  [n 1994, the governments of Kazakhstan, Kyrgyzstan, Tajikistan,

the world Turkmenistan and Uzbekistan established the International Fund for

Dust storms contain materials harmful enough to destroy a Saving the Aral Sea (IFAS) to address the environmental impact.

cell membra ne, a red blood cell and even damage DNA; Usman Buranov, IFAS' technical director of the Global Environment Facility (GEF) projects, said that the
according to research released Wednesday. health problems in the region were related to the low quality of drinking water.

He said agriculture and cattle breeding around the sea were less productive, unemployment was climbing and
certain diseases were more prevalent.

The polluted air around the sea contained a toxic cocktail of salt, pesticides and chemicals that contaminated
drinking water and led to liver and kidney illnesses, as well as a variety of respiratory diseases.




The Health Effects of Dusts

O Some aspects have been well known for decades

* General effects of industrial / commercial asbestos
* Silicosis (hard rock mining)
* Black lung (coal mining)
0 New issues and problems are arising
« Effects of mineral dust (ie, trace asbestos)
* Valley fever (Coccidioidomycosis)
* Trans-oceanic dust transport

12:.11. 2002



Wind Velocity
& Airborne Dust

10 m/s = 1968 ft/min = 22 mph
16 m/s = 3149 ft/min = 36 mph
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Dust Exposure
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Grain Size [um)

Szeged Ft. Story
Sand Sites

Ca<i Ralo

Marshal |Is.

Car’Si Ratio

Ft. Story

Iraq Hawaii

Israel Szeged

Kuwait

Saudi Arabia Marshdl k.

EHT = 20.00 KV

WD =

15 mm




CENTCOM DUST: WHY IS IT IMPORTANT!

«» Force Health Protection Issues Exposure Issues | CBD Issues
»Contact »Detection

»Ingestion »Analysis

“» Contains Heavy Metals

*» Harbors Pathogens . -
»>Inhalation »>Contamination

** High Percentage in Respirable Range




Particle Dynamics

v Widespread

Distribution

v" Hygroscopic
v" Respirable

v" Easily Airborne

v" Non
v B

ing

clump

carrier

10-



<40 um

Nasal Cavity

Oral Cavity

 —

>120 um
Sweat

(acidic pH, high urea,
lactic acid, etc.)

Interstial fluids, plasma
exposed via breaks in skin: \
(pH 7.4)

Pharynx

\ Larynx
Trachea }

Primary bronchi

Aqueous fluid
(near neutral
pH, high PO2)

Secondary bron-
chi

Terminal bronchi-

] Sedimentation
Impaction

— Electro-
— static
deposition

Interception

Diffusion

oles

Alveolar duct, sac,
and alveoli

Alveolar macrophage Lung fluid
(acidic lysosomal fluids) (pH 7.4, high

PO2, low

Capillary—plasma proteins)

(pH 7.4, moderately high
PO2, high proteins)




Human Lung Airways

Image reconstructed from high
resolution CT scan. Courtesy of

Dr. Rod Clinkenbeard, University of
Oklahoma

Moss, O. R. and Oldham, M. J. (2006).
Dosimetry counts: Molecular
hypersensitivity may not drive pulmonary
hyperresponsiveness. J. Aerosol Med.
19(4), 555-564.




Normal bronchiole Constrictive bronchiolitis

National Jewish
Health




Summary of Exposure

TSP (Total Suspended Particle Mass) (mg/m*) PM10 (10 um) and below
=0.001 mg/m? (NIDBR Lab, Great Lakes, IL)
= 0.137 mg/m3 (Camp Virginia Clinic, Kuwait - indoors)
= 2.469 mg/m3 (Highest hourly average @1300)
=9.114 mg/m3 (Highest TSP reading -18 June@1300)
=2.051 mg/m? (Highest daily maximum - 13 June)

* NOTE: >9.999 mg/m’ readings recorded during peak dust storms

Count (Total Number of Suspended PM 10 Particles /m3
Size Range = (0.5 um to 10 um

=1,314,906 (NIDBR Lab, Great Lakes, IL)
=12,290,917 (Camp Virginia Clinic, Kuwait - indoors)
=107,261,167 (Highest average hourly maximum @1300) (SD = 54,959,015)
‘_ % | ’\ = 588,633,693 (Highest daily maximum — 18 June@1300)
) =127,643,273 (Highest avg daily (0700-1900) max 13 June) (SD = 34,311,341)

* NOTE: >20,000,000 counts /ff readings recorded during peak dust storms or >71){,.29)%3.3°):} particles per
cubic meter.

Size Range = 5.0 um to 10 um

= 36,515 (NIDBR Lab, Great Lakes, IL)

=507,824 (Camp Virginia Clinic, Kuwait - indoors)

= 6,884,417 (Highest average hourly maximum @1300) (SD = 4,142,586)
= 44,571,347 (Highest daily maximum - 18 June @1300)

= 5,244,651 (Highest average daily maximum - 13 June) (SD = 3,632,501)




Sample >120um >90um > 63um >44um >20um <20um
Mass 02627 02596 0.2488 02626 02441 0.2504
Element % dry wt %dry wt %dry wt %dry wt %dry wt %dry wt
; Sr  0.0697 0.0642 0.0995 0.1978 0.2436

Analysis: Ba  0.0068 0.0072 0.0081 0.0192 0.0308 [NNEE
Heavy Metals P 0.0160 0.0170 0.0234 0.0433 0.0549

S 24413 24230 3.0444 3.6646  3.0458

Mg  0.6844 0.8718 1.2672 1.5505 1.7234

Chemical

: V. 0.0022 0.0026 0.0032 0.0041 0.0046
Acid Extractables RS EREFERTFEEE NG00 k0 bk
Tent 1 Al 02969 0.3832 0.4948 0.6351 0.7164

Ca  9.0134 10.3057 11.7495 13.9148 15.3535

EPA method is SW-846 Zn 00053 0.0039 0.0042 0.0070 0.0112 BOXENE
6010 for ICP-AES and Cu  0.0060 0.0050 0.0036 0.0054 0.0077 BT
6020 for ICP-MS. EPA Ni  0.0089 0.0094 0.0169 0.0197 0.0305 BONET
digestion method-3050. Y  0.0009 0.0006 00006 0.0007 0.0009 BOXGE
K 00502 0.0653 0.0612 00942 0.1186 KEER
Mn  0.0174 0.0222 0.0268 0.0305 0.0331 JONEED
Fe 03506 04844 06889 0.8419 0.9601 OCEEL

Cr 0.0027 0.0032 0.0039 0.0049 0.0052 BRIKILEP
Pb 0.0111 0.0038 0.0049 0.0056 0.0076 BIKIAEL



BSE1

OHIO Dust 2 000006

WD14.6mm 20.0kV x2.0k

Middle East Desert dust

1200 Fe
C
a]
u .
H Si
t 0 Al
s CFe
- Ti
Fe
Ca i
Ti
0
0 .000 key 11.520

# particles 123
average (um) 6.4
median (um) 4.3

% particles




Middle East Dust — Trace Composition

Links between selected elements and some known lung function conditions and diseases

Desert Dust <10 pum | Desert Dust 20-40 pm
Mn (ppm) 450 331.98
25500 18111.61
11.72 8.24
Pb (ppm) 17.22 9.45
Cu (ppm) 220 152.64
lcagpm) | 1.24 0.70
Mg (ppm) 13230.49 10572.70
Al (ppm) 15912.39 13154.60
Ca (ppm) 139577.64 140250.15
Na (ppm) 1098.28 1476.86
| Cr (ppm) putseciosriean | 181.32 187.36
105.18 72.30)
93.28 60.44
1095.52 539.81

Cancer: suspected Cancer & asthma Emphysema Asthma




<20 um Camp Buehring

S
O(Sul) .
6.002% 7\ 010
1 7'\4%% o
Ca . ° 0.035%
0
16.713% =
co3 0.974%
19.900%
Sr
/ 0.244%
Residual Al
49.862% 0.752%
Other K
0.883% 0.142%

Ni

0.056%
Ba

0.046% -,

5 [0.027%

0.065% Zn

0.021%

Pb
0.014%

Cr
0.005%

\Y
0.005%

Y

Ng  0.001%

0.223%

EPA method is SW-846 6010 for ICP-AES and
6020 for ICP-MS. EPA digestion method, 3050.



Chemical Analysis: Carbonates

Tent 1
2 250
T 20.0
S 150 — = —
= 10.0 i ey
o\° 00 T I T v

>63  >44

Size um



Initial Conclusions

Cd, Se do not differentiate by site

As, Co, N1, Cr, Pb contents show significant
differentiation by site

Sites S127004 and S127011(site clusters
5,6) are distinct outliers from the general
population of sampled sites

Site clusters 4,5,6 “elevated” As, Cr

Possible Pb-Mn association



400 of these particles can
fit end-to-end across the

Head of a Pin.

800 - 1000 of these particles
can fit on the Head of a Pin.

Al
1% Ca Fe

10pm Mag= 5.00 K X EHT = 5.00 KV WD= 15mm  Detector = SE1

Summary 2%
- As particle size decreases, % 3%/

heavy metals increases.
- Over or near maximum

Residual (Si)
56%




Microbiological Study of Micro-particulates

"The Murrain of Beasts" by Gustave Doré

Sixth Plague of Egypt — “Murrain of
beasts” Exodus 9:6

Sixth Plague of Egypt — “And it shall
become small dust in all the land of
Egypt, and shall be a boil breaking
forth [with] blains upon man, and
upon beast, throughout all the land *
of Egypt”. Exodus 9:10

Doré Bible lllustrations - Free to Cop: X0 ¢ orift e z0, and wilt hold them still,
y cattle ... the horses,

very grievous murrain.

25 BC: Poet Virgil

4 4 L 4
~ Upe Hiad (floger) il D171y
4 7
Wing gf glugiig, ..
= Wlididle gyt Brgydus
awdemic. “Black Bane  Killed
yunddie “oluels Hupe itz




Bacteria
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~32 samples X 6 types of Culturettes = ~192 Culturettes

Black Aerobic & Anaerobic with Charcoal

Blue Aerobic & Anaerobic without Charcoal

Green Industrial quality control

Mico Fungi




Microbial Isolation and Characterizations

Anaerobic
Sheeps’ Blood
Agar

B-D Culturette

Aerobic
Sheeps’ Bloog

==

McConkey s
Agar

Agar

\Jd
@

Mycosel Agar

Sabourau
Dextrose Agar

Trypticase
Soy Broth

— |

Cryopreservation

Morphology

Gram stain

3. TLFAME

2. Microscopic characterization

Principal Component analysis

Thioglycolate
Broth

~128 Culturettes

x 7 Media types




Summary of Soil Isolates

Best ID thus Far Comment

Neisseria meningiditis meningitis

Staphylococcus aureus cystic fibrosis

Bacillus circulans gastro-enteritis

Pantoea agglomerans septic arthritis

Pseudomonas agrici

Ralstonia paucula opportunist-septicemia, peritonitis, abscesses

Staphylococcus pasteuri various infections

Arthrobacter crystallopoietes

Pseudomonas balearica cystic fibrosis

Paenibacillus thiaminolyticus bacteremia s
Bacillus vedderi obligate alkaliphile ‘4 S
Bacillus subtilis -
Pantoea agglomerans epiphyte

Pseudomonas pseudoalcaligenes

Cryptococcus albidus septicemia and meningitis

Bacillus clausii Oral bacteriotherapy

Kurthia gibsonii Diarrhea

Bacillus firmus alkaliphile; bread spoilage

Staphylococcus kloosii various infections

Bacillus mojavensis biosurfactant

Bacillus licheniformis food poisoning

Pseudomonas oryzihabitans Hickman catherter biofilm




Culturettes

Isolates of Concern - Hemolytic

Isolate

Number Location
56 Kuwait 2
69  Kuwait 2
70  Kuwait 2
72 Kuwait 2
I-10  Udari
I-11  Udari
I-17  Udari
I-18 Udari
119 Udari
20 Udari
I-30 Tallil AB
I-31  Tallil AB

I-32

Tallil AB

Culturette Hemolytic

Blue Beta

Black Beta

Blue Beta

Blue Beta
Orange  Alpha

Blue Alpha
Black Alpha/Beta
Orange Beta

Blue Beta/Alpha
Green Alpha
Orange Beta

Blue Beta

Green Beta

Genus and Species Identification

16S

Submitted

Submitted

Submitted

Submitted

Pantoea agglomerans
Pseudomonas agrici
Paenibacillus thiaminolyticus
Submitted

Bacillus subtillis subtillis
Pantoea agglomerans
Bacillus mojavensis
Bacillus licheniformis

Flavimonas oryzihabitans

Match

0.95

0.01

0.03

0.00

0.01

0.00

0.02

0.00

TLFAME

CLIN 40

Legionella vjordanis
Micrococcus luteus C
Micrococcus luteus C
Tatlockia micdadei*
Neisseria cinera
No data
No data
Bacillus subtilis
No data
Pantoea aggomerans
Bacillus subtilis
No data

No data

Match

0.16

0.80

0.81

0.26

0.20

0.52

0.62

0.42

Sentinel

Microbacterium luteolum
Arthrobacter luteolus
Arthrobacter luteolus
Arthrobacter oxydans
Providencia rettgeri

No data

No data

No data

Ralstonia paucula
No Match

No data

No data

Match

0.25

0.49

0.54

0.04

0.02

0.27

TSB

Microbacterium-liquefaciens™
Arthrobacter-atrocyaneus
Arthrobacter-atrocyaneus
NO MATCH

Ewingella americana
Pseudomonas stutzeri
Paenibacillus thiaminolyticus
Bacillus subtilis

Bacillus subtilis

Pantoea agglomerans
Bacillus atrophaeus

Bacillus licheniformis

No data

Match

0.42

0.69

0.68

0.78

0.90

0.53

0.90

0.92

0.82

0.87

0.61




Antibiotic Sensitivity

Beta Hemolytic Isolate Number 69

PRI o i i b




Bacteria Isolated from Kuwait and Iraq that have

Shown Antibiotic Resistance.

Cultires Description Location |Culturette Henwlyss Colony Morphol ogy MIDI @ DE Similarity| Comment
Emvironimental Index
8 BSSI Babylon | Green Mo Cry Fungal type colonies; Bacillus circulans 0.61 A
\White spreader on TSA & Blood
12 ==44 um Udairi Green Mo Creamcolored mucad cdonies on Blood and TSA; | Not growng when otherssent off A A
16 =44=63 um Udairi Green Mo Srrall mucoid colonies on Blood, Staphw lococcus wamen 0831 INIA
Spreading mucoid on TSA;
2 =44=80 um Udairi Green dpha Srrall dry cream colored cdories FPantoea agylamerans 082 |GC suhgroupd
Pantoea ag_;lomerans 0711 | GC subgroupC
24 <20 um Udairi Green Mo Shiry yellorishicream spreading colonies on TSA;
Purple spreader on Blood;
28 TAB Il Sand A Tallil Green Mo Laroe shiry rmucoid cdories hat sert to MIDH A A
32 TAB Il Sand B Tallil Green heta Clear white caulificwer colory on TSA, Mt sert to MICH A INA
Shiny clear rurny colory on Blood
Culfure#] MDI @ MS [Simil arity| Comiment MDI @ MS Similarity MIDI 500 bp 1DNA sequince analysis Comments
CLIN 40 Index Sentenial Index % Oiff
8 Mo rmachiToo dilke A A o rretch
12 Vikrio alginolticus 0.366 INIA Ralgonia paucua 0127
Aerormoras hydrophilial] 0,366 INA Erninia rallotiora 0103
16 Pseudominas stutzeri)  0.44 A Pseudomonas balearica 0.087
2 Pantoe agoormerans | 0623 pCsubgroupy Ralstonia paucua 0274 Pantoea agylamerans 0.85%| Plart/Hurman
Aeromoras hydrophilial]  0.386 A Buttiazcella ganiniae 0175 Pahogen
24
28 Mot Exctracted A INIA
2 ot Extracted INA INA Flavimonas oryzihabitans 010%|Hickmen Cah
Pahogen




Fungal Isolates

~300 bp of D2 region of LSU rDNA

Microseq Library database

Midi D2 (300 bp)LSU rRNA : % diff

Allewia eureka

Allewia eureka

Allewia eureka

Altemaria altemata
Rhodotorula minuata
Cryptococcus albidus
Ulocladium chartarum
Filobasidium uniguttulatum
Ulocladium consortiale
Ulocladium chartarum
Mortierella polycephala
Embellisia chlamydospora
Filobasidium uniguttulatum
Penicillium camembertii
Cryptococcus albidus
Allewia eureka

Embellisia chlamydospora
Filobasidium uniguttulatum
Embellisia chlamydospora
Filobasidium uniguttulatum
Penicillium camembertii
Allewia eureka

Phoma glomerata

0.31
4.64
0.31
0
5.73
2.44
0.31
4.64
0
0.31
7.1

LSU D2 Genbank Database

Ulocladium sp.

Cryptococcus uzbekistanensis
Ulocladium sp.

Alternaria sp

Rhodotorula minuata
Cryptococcus sp.
Stemphylium sp
Cryptococcus uzbekistanensis
Stemphylium sp

Stemphylium sp

Mortierella polycephala
Ulocladium sp.

Cryptococcus uzbekistanensis
Penicillium sp.

Cryptococcus albidus
Ulocladium sp.

Ulocladium sp.

Cryptococcus uzbekistanensis
Ulocladium sp.

Cryptococcus uzbekistanensis
Penicillium sp.

Ulocladium sp.

Phoma herbarum

% ID

99
100
99
100
99
100
99
100
100
99
92
99
100
100
100
99
99
100
99
100
100
99
99

Associated Disease

Unknown

Plant pathogen

Eye infections

Cryptococcus neoformans - meningoencephalitis
Fungal biocontrol agent

Teleomorph of Crytococcus, non pathogenic yeast
Cutaneous mycoses

Pulmonary mycosis in cattle
Unknown

Plant pathogen




Microbiology Summary

NO. Site Hemolysis MIDI @ DE imilari MIDI @ MS imilarit MIDI @ MS similarit MIDI 500 bp rDNA sequnce analysis Best ID thus Far
on Blood aga Environmental Index CLIN 40 Index Sentenial Index % Difference
Database ID Database ID Database ID
2 |Babylon |No Pseudomonas stutzeri 0.597 |Pseudomonas stutzeri 0.503 |Neisseria meningitis 0.357 Neisseria meningitis
Neisseria meningitis 0.29
Neisseria cinerea 0.29
5 |[Babylon |No Staphylococcus epidermidis| 0.827 |Staphylococcus aureus 0.676|Staphylococcus aureus 0.609 Staphylococcus aureus
Staphylococcus epidermidis| 0.78|Staphylococcus warneri 0.596| Staphyloccoccus epiderimidis| 0.576
Staphylococcus capitis 0.753| Staphylococcus aureus 0.569| Staphyloccoccus hominis 0.497
8 |Babylon |No Bacillus circulans 0.61|No match/Too dilute N/A  |No match Bacillus circulans
9  Udairi Alpha hemoly Not sent to MIDI N/A Not Extracted N/A None
10 Udairi Alpha hemoly Ewingella americana 0.778 Neisseria cinera 0.204 Providencia rettgeri 0.023 Pantoea agglomerans 0.95% Species Pantoea agglomerans
Salmonella typhimurium 0.592|Aeromonas veronii 0.175|Arcobacter skirrowii 0.018
Pantoea agglomerans 0.568 | Neisseria cinera 0.169|Erwinia amylovora 0.017
11 Udairi Alpha hemoly Pseudomonas stutzeri 0.896 Not Extracted N/A Pseudomonas agrici 1.34% Genus Pseudomonas agrici
Pseudomonas balearica 0.659
Pseudomonas resinovorans |0.584
12 |Udairi No Not growing when others §N/A | Vibrio alginolyticus 0.366|Ralstonia paucula 0.127 Ralstonia paucula
Aeromonas hydrophilia 0.366 |Erwinia mallotivora 0.103
Neisseria mucosa 0.335|Ralstonia basilensis 0.1
14 |Udairi No Not growing when others §N/A  |Staphyloccoccus epiderimidis | 0.419|Staphylococcus pasteuri 0.207 Staphylococcus pasteuri
Staphylococcus caprae 0.185
Staphylococcus warneri 0.135
15 |Udairi No Virgibacillus pantothenticus | 0.677 |Bacillus coagulans 0.432|Arthrobacter atrocyaneus 0.414|Arthrobacter crystallopoietes 0.00%|Species |Arthrobacter crystallopoietes
Micrococcus luteus 0.499|Dermobacter hominis 0.327 |Agromyces ramosus 0.283
Bacillus atropheus 0.477|Kocuria-varians(Micrococcus) | 0.316
16 _|Udairi No Staphylococcus warneri 0.881|Pseudomonas stutzeri 0.44|Pseudomonas balearica 0.097 Pseudomonas balearica
Staphylococcus epidermidis| 0.754|N/A N/A
Staphylococcus epidermidis| 0.61|N/A N/A
17 Udairi Beta/Alpha  Paenibacillus thiaminolyticus 0.534 Not Extracted N/A Paenibacillus thiaminolyticus 2.97% Genus Paenibacillus thiaminolyticus
Bacillus atrophaeus 0.464
18 Udairi Beta hemolyti Bacillus subtilis 0.901 Bacillus subtilis 0.52 Bacillus vedderi 0.656 Bacillus vedderi
| 0.697|N/A |N/A |Bacillus mojavensis | 0.642] | | |

Bacillus atrophaeus
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Dust

Particle size — media comparisons

Chocolate Sheeps’ Red Cell Trypticase Soy




Kuwait dust, Camp Buehring, size fraction 10 to 20um

Particle edge bacteria
\ ]

4
' - o
. _
grouped bacteria

Individual and grouped bacteria

This photo shows a particle that appears bacteria
to contain numerous bacteria in its core

rather than on its surface. Bacteria size ~1um. Ya
1000X with digital zoom. "

Sterilization Problems!

Virus-like particle




Kuwait dust, sample #2 raw (bulk)

1000x magnification. These images show
large particles coated with bacteria and
virus like particles. Each fluorescing particle

Is a bacterium (~1um in size), group of
bacteria or a virus-like particle




PLFA Biomass of Iraq Dust Samples

Sample PLFA biomass
Description nmol/g cells/g

L 19015TD Tent1 6A>20 14.6 3.64e11
Bacillus cereus 0.37% (Anthracis?)
Tent1 6A<20 443 1.11e12

_19:01STD Bacillus cereus 0.00% (Anthracis?)
_19:0ISTD
= Tent2 6B >20 0.45 1.13e10
= Bacillus circulans 0.19%




Sprinkle particles (> 20 ym) onto agar

Sheeps’ Blood Agar Low Nutrient PTYG Agar

23 L

Trypticase Soy

Poor colony separation and
fungi over grew plates after
48 hours.

Many zones of hemolysis but
very poor colony development.

Weird and wonderful colonies
but most were mixtures of cell

types.




Sonication of > 20 ym soil
particles and streaking on agar
plates

Separation of colonies
Differences between agars
Fungi over-grew PTYG plates
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Summary of Scientific Results

Approximately 147 different isolates identified to date (6 Genera by 16s DNA
analysis). 13 alpha/beta hemolytic species have been identified and 27 fungal isolates
have been 1dentified (7 different Genera). Several species have shown antibiotic
resistance. More are expected from the low nutrient studies.

Acinetobacter spp. has been identified by FAME analysis, but species yet to be
determined.

We have 6 i1solates of Neisseria with FAME analysis.

A total of 54 elements were screened for with 37 different elements 1dentified of
which 15 are bioactive metals including Uranium. Of these the ones of greatest
concern are: Arsenic (10 ppm), Chromium (52 ppm), Lead (138 ppm), Nickel (564
ppm), Cobalt (10 ppm), Strontium (2700 ppm), Tin (8 ppm), Vanadium (55 ppm),
Zinc (194 ppm), Manganese (369 ppm), Bartum (327 ppm), Aluminum (9400 ppm).

Elemental data suggests that minerals and elements tend to cluster geochemically
within sites, and there are significant geochemical differences between some of the
sites that seem to impact presence of specific toxic trace metals and their
concentrations in the dust/dirt.

Sterilization Experiments suggest an exceptional ability for microbes to survive.

Early animal studies have suggested long term inflammation with mild to moderate
cosinophilia.




This is NOT sand...It S DUST'

" These micro-particulates are
composed of a porous silica core
(crystalline metallic silica and
amorphous silica dioxide)
surrounded by a type of clay
consisting of, primarily, Calcium
Carbonate (CaCO;) and Magnesium
Sulfate (MgSO,).

Mag= 4.00 KX EHT = 20.00 kV WD= 15mm  Detector = VPSE

“ The laminar nature of the clay
coating greatly magnifies the surface
area and contributes to the
hygroscopic nature of the particle.

*  The micro-particulates act as a
protective coating and carrier for the
micro-organisms.

EHT = 5.00 kv

Mag= 5.00 KX WD= 15mm Detector = SE1



Afghanistan Dust Sample

Mag =

Mag = 10.00 KX EHT =12.12 kV WD




Afghanistan Dust Sample

Particle Size Cumulative %
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Afghan soil sample,
1000X oil mag. Multiple
bacteria on particle
surface. Bacteria ~1um
in size.

~ | Afghan soil sample, 1000X oil mag.
Tight cluster of bacteria on the
surface of a particle. Bacteria ~ 1um
in size

A combination of epifluorescence and white light = illuminated particles... .neat!



COMPARISONS

Laboratory Comparisons of Iragi and Ft. Irwin Dust initiated

Fluorescent _
nght Mlcroscopy | Microscog PLFAME Analysis

Ft. Irwin
L

w5 canE = Microbial Community
Ultrastructure  Biological Structure Composition
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» Environmental dust from the Middle East is
ubiquitous and human exposure is extremely high.

» These particulates ARE inhabited by bacteria,
fungi, and viruses.... And they contain a variety of
bioaccessible metals posing a significant hazard.

» What are the health risks????




Recent Reports and Data..




MEDICAL GEOLOGY: DUST EXPOSURE AND POTENTIAL HEALTH

RISKS IN THE MIDDLE EAST

MARK B. LYLES

Research Program Integration and Mission Development, Bureau of Medicine

and Surgery, Washington, DC, USA

In the Middle East, dust and sand storms are a persistent problem and can deliver
significant amounts of micro-particulate exposure via inhalation into the mouth, nasal
pharynx, and lungs due to the fine size and abundance of these micro-particulates. The
chronic and acute health risks of this dust inhalation have not been well studied nor has
the dust been effectively characterized as 1o chemical composition, mineral content, or
microbial flora. Scientific experiments were therefore designed to study the Kuwaiti and
[raqi dust as to its physical, chemical, and biological characteristics and for its potential
to cause adverse health effects. First, dust samples from different locations were collected
and processed and exposure data collected. Initial chemical and physical characterization
of each sample including particle size distribution and inorg A,my'ﬁ"'les 121132010

followed by characterization of biologic flora of the dust, i
viruses.

Dust can range in both composition and particle s
location. In the Middle East, dust and sand storms are a |
during the spring and summer months. Desert sand in the
mostly of quartz (SiO;) but the finer dust consists primarily

Washington

Navylimes

http://www.navytimes.com/news/2010/07/navy_toxic_dust_o71210w/

By Andrew Tilchman
Posted : Monday Jul

- Staff writer
12, 2010 7:41:46 EDT

Here’s another thing to worry about when you deploy: toxic dust.

isolation with no nearby industry that could skew results.

Study finds toxic metals in dust in
Afghanistan

A new Navy study suggests that dust from Afghanistan contains metals that may cause
respiratory problems and brain damage.

“Afghanistan sand produces neurotoxicity ... with potential adverse health effects to our
soldiers,” according to a briefing of the study presented at a medical conference in June in
Portland, Ore.

The Navy conducted the study in response to anecdotal concerns that the dust and dust
- storms common in the Middle East may be harmful. The dust samples were taken from
Forward Operating Base Salerno near Khost, which was selected because of its relative

A close analysis of the Afghan dust found traces of manganese, a toxic chemical known to
cause Parkinson’s-like symptoms. Other metals found in the sand include silicon, iron,

magnesium, aluminum and chromium.

Iraq, Kuwait dust may carry dangerous elements

silicate corc and can be respired into the lungs due to th 31'ep01'ts raise the pOSSibility
(Richards et al. 1993). The dust particles predominately ( that troops’ exposure could lead

quartz crystals (~25%). The size distribution of airborne par
to ~150+ wm depending on wind velocity.

Inhabitants of deserts can develop Desert Lung
progressive fibrosis resulting from silica-containing dust de
Lung Syndrome generally develops after years of heavy
(Nouh, 1989). An acute desert-related lung disease ¢
Pneumonitis was found to occur following inhalation of
droppings (Korenyi-Both et al. 1992). In a second paper
describe a novel condition triggered by exceptionally fine s:
Saudi Arabian peninsula (Korenyi-Both et al. 199
immunosuppression aggravated by opportunistic infectio
ailments were brought on by exposure to the ubiquitous f
Persian Gulf Syndrome (Korenyi-Both et al. 1997).

to heart and lung ailments
ny'mru-q chairs the medical sciences and
wiykr Jbntre zn biotechnology department at the

Rascarchers studying dust in
Ireq and Kuwait say tiny particlos
of potantinlly hazardous matorial
could be ceusing a host of prob-
loms in humans, from respiretory
anilments to hoart discasa to neuro-
logical conditions.

Aftor taking samplos, scientists
found fung, bacteria and hoavy
matals — including uranium —
that could all cuse long-torm
health offocts.

“You can soo the dust,” sid Dale
Griffin, an environmental public
haalth microbiologist with the
U.S. Geologic Survay. “It's what
wao can't 500 that will got you”

Threo recont reports dotail the
problams, and Griffin said there
are more % mma.

Navy Capt. Mark Lyles, who

Centar for Naval Warfare Studios,
part of the Naval War Colloge, c-
authored with Criffin a report
that thoy presented last year at
the Intornational Seminars on
Planotary Emergencics in Italy.

The paper summarized their
analysis of sand samples taken in
2004 in Iraq and Kuwait, which
rovealed a “si biodivarsty
of bacterial, fungi and viruses of
which 25 porcont are known

ne”

Just as troubling, according to
the paper, was the prteanmﬁiﬁ
alemants — including 15 bicactive
matals known to cause serious,
long-torm  health  offects in
humans, including uranium.

Some of the toxins may cccur
naturally in tho sotl in the Middle

East, and some may come from
refinerios or factorios in industrial
arcas, Griffin said. Ho also said the
toxins could have boen axpased or
loosaned as U.S. Humwoes and
tanks churned up the hardened
dosort top layer that has hald dust
down for centuries.

In a soparate study, Criffin
rescarched dust in Kuwait and
around the world, and reviewed
other studics, and found that hac-
toria can bo carried by tho wind.
He said that finding contradicts
military researchers during the
1991 Porsian Gulf War era who
did no microbiological research
bocauso thay incorrectly conduded
the region was too hot for any-
thing to live in tho dosert sand.

A rocant Military Timaos analysis
of military health data froe 2001
%0 2009 showod the rata of respira-
tory issucs among active-duty
troops ruse by 32 percent; cardio-
vascular diseaso rose 30 percant;

and berth complications
woro up 47 percent; and neurvlog-
ical conditions, such as multiple
aclorosis and Parkinson's discase,
were up naarly 200 percont.

Ty
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The National Rescarch Council
of the National Academics
raloased a ropart this year that
said the Defense Dapartment’s
Enhanced Particulate Matter Sur-
veillance Program noods to be
rewarked, and that the military
lacked sufficent data to proparly
study the health offocts of particu-
lato matter .

That report came in the wake of
two other military studies — one

matter and a broad array of respé-
ratory and cardiovascular offocts
in the genaral population and in
suscoptible people.”

The tiniest particlos — up to
1,000 of which can sit on the head
of a pin — embed deeply in the
lungs along with whatover mat-
tor thoy carry. Griffin said he
worries that the combination of
bacteria, fungi and metal found in
Irag and Afghanistan can further
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Application of a Broad-Range Resequencing Array for Detection of

Pathogens in Desert Dust Samples from Kuwait and Iraq”

Tomasz A. Leski,'* Anthony P. Malanoski,' Michael J. Gregory,*
Baochuan Lin,' and David A. Stenger

Center for Bio/Molecular Science & Engineering, Code 6900," and Chemistry Division, Code 6100,
Naval Research Laboratory, Washington, DC 20375

Received 5 January 2011/Accepted 26 April 2011

A significant percentage of the human population is exposed to high levels of naturally occurring airborne
dusts. Although the link between airborne particulate inhalation and a variety of respiratory diseases has long
been established, little is known about the pathogenic role of the microbial component of the dust. In this study,
we applied highly multiplexed PCR and a high-density resequencing microarray (RPM-TEI version 1.0) to
screen samples of fine topsoil particles and airborne dust collected in 19 locations in Iraq and Kuwait for the
presence of a broad range of human pathogens. The results indicated the presence of potential human
pathogens, including Mycobacterium, Brucella, Coxiella burnetii, Clostridium perfringens, and Bacillus. The pres-
ence of Coxiella burnetii, a highly infectious potential biowarfare agent, was confirmed and detected in addi-
tional samples by use of a more sensitive technique (real-time PCR), indicating a high prevalence of this
organism in the analyzed samples. The detection of potentially viable pathogens in breathable dusts from arid
regions of Iraq and Kuwait underscores the importance of further study of these environments.

Debate Swirls Around Research Showmg Lung Problems for Returned Troops
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Rome, symplans, nd mayte even respiriery Colisel Zacher and other military ob-

fickls have raised sharp Questiaes
about the reseacch by Dr. Miler, Dr.
Saerra and Captain Lyles,

The sificade say that masy of Dr,
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Gacy Durham of Smyrma, Tenn., sy he has struggled to breathe sinos re-
tursing frees Irag. His son Larkin, 5, watchad b unduegeing treatmant.
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Tiny foe: Marines in Afghanistan are engulfed in dust researchers say could contain harmful particles.

Could dust be the cause
of war vets’ ailments?

Navy researcher links toxins in
particles to a range of illnesses

By Kelly Kennedy
USATODAY

US. troops in Irag, Afghanistan and [

Kuwait have inhaled microscopic dust
particles laden with toxic metals, bac-
teria and fungi — a toxic stew that
may explain everything from the un-

diagnosed Gulf War Syn-
COVER drome symptoms finger-
STORY ing from the 1991 war

:fams( Iraq to high rates
respitatory, neurologi-
cal and heart ailments encountered In

the current wars, scientists say.
“From my research and that of oth-
ers, | really think this may be the
smoking gun,” says Navy Capt. Mark
Lyles, chair of medical sciences and
biotechnology at the Center for Naval
Warfare S s at the Naval War Col-
lege in Newpost, RLL *It fits everything
= symptoms, timing, everything.*
l.ym and other researchers found
that dust particles — up to 1,000 of
which can sit on the head of a pin —
gathered in Iraq and Kuwait contain
37 metals, including aluminum, lead,
manganese, strontium and tin. The

Iy NGt rwe Pk, USA TOOAY
Lyles: "This may be
the smoking gun"

metals have been linked to neurologi-
cal dlmrdets.de cancef, respiratory ail-

! the metals occur naturally. and as a

T
15 in and out of the mil-

| itary say that the particles are smalles
| and easier to inhale than most dust

that helped keep down that dust. The
miliary’s heavy vehicles have pound-
ed the desert’s protective crust into a
layer of fine silt, says. Service-
members breathe the dust — and all it
carries — deeply into thelr lungs.

The dust contains 147 kinds of bac-
terla, as well a5 fungi that could
spread disease, Lyles found. Since the
wars began in Iraq in 2003 and in
Afghanistan in 2001, the military has
seen a 251% increase in the rate of
neurological disarders per 10,000 ac-
tive-duty servicemembers, a 47% rise
in the rate of respiratory ailments and
4 34% increase n the rate of cardio-
vascular disease, according to a USA
TODAY analysis of military morbidity
records from 2001 to 2010,

Those increases have researchers

Please see COVER STORY next page »




Comtinued from 1A

speking perssible causes,
Despite the research by Lytes and others, and

the documented spikes in respiratory illnesses, |
Defense Department aflicials contend there are |

10 health Exswes assockated with the dust.
“The (Defense Department) has examined the
concems raisedd by the studies ac-
COVER

(mrdnl‘ by Capt. Lybes,” says Craig
STORY Pastlewaite, who heads up the Secre-

tary of Defense’s Foece Readiness and

Health Assurance Office. He sakd the

milltary Sound the dust is *not poticeably different

from samples collected in the Sabara Desert and
desert regions in the LS and China*

Lyles initially analyzed dust samples from Iraq

and Kuwalt in 2003 to help determine a way to |
Joep the grit from readering medical equipment |

usehess,

“When | saw the data, | said, Oh my God. This |

can'tbe right,” * Lyles says.

2004,

It was a little bt unusial,” be says, citing high
Jewels af chromiumn, nickel and other metals

“ou woukdnt see metal like that in the US," he
says, ackling he was most concermed about the
lmymn(uwmm‘h"mylﬁm‘ywhm
respirable partides, it's bad.

scientists koow fine partiosdate matter - that
snaer than 10 micrometers, o about one-fouth
the siz;'dastdry::‘;mbknh - G CAMSe
Sung and respiratory ems,

C.nherm';)hill, associate profisssor at the Geo-
physical Institute af the University of Alaska, be-
an collecting aicboene dust for the milliary with
llwmrz;lwmkhliﬁnwﬂad in 2008.

™w samgpling sioce 1985, and I've never
seen anything that bad — ot even in Chissa,” she
says, referring 1o China's extreme levels of pollu-
tion, The everyday e partioulate matter levels n
Traq were about three times greater than what the
EPA says s healthy within a 24-hour period, she
says — and those ovels should not be exceeded
moee than ance per year, “We're blowing that

1ys.
Harry Fannim, a dhemistry peofessor at Murray |
h oty for Lylesink

M A, LI TR

Viction of a rare flu: Richand Stursibe, 63, was airfifted out of [taq in 2003 ater he came down with a
severe case of bronelial preumania Doctoes belleve [t was caused by dust e was exposed ta in Irag.

What Lyles’ research team found
Stipmpe,
mﬂn el wader, wind and pollution, Navy

Mszlmalmmmn“
|||;:ln¢s qumulndwmhdd}?'

Toith B b b

Ik;mnla'my. % R
fyles dea # A
"&"&Wﬁmmﬂm

oments, there are 1o SRS for exposures to

‘“:"h_lﬂ—ﬂm millien ) which
ot moptiny s o g s,

hich

m.mwmm-mm

mati, saw clusters of servicemembers with ALS —~
of Lou Geheigs disease — after the 1991 war in

Trag.

LS afflects about 110 2 people per 100000
usually men older than 55, Haf the Desert Storm
Vererans dl Wit ALS were et (i
25, a0x] 9% weere younger thin 55.

“We knaw that alumisam has been associated
with ALS, as well as lead,” Hoener says, "We were
definitely interested in yles' work."

And early beavy-netal polson’
also ook the same as post-taum
order (PTSD), he says. “t's al 5

Defense Department doubts claims about toxic dust

study. Rescarchers theorized that the bacterda
cntered troope’ hangs through the dust or through
Dactera plcked up from the growsd from tobacco
in fareign dgarettes,

I 2003, Richard Stumbo wotked & a civillan
contractor foe the Department of the Amvy when
lie became sick with a flu so bad he had to be
airfifted out of Irxg.

*My doctor said he thoughit it was some kind of
bacteria in tve dust that | picked up,” Stumbo says.
"My bass called me after 1ot bome aed tobd me a
couple of the guys had died”

I toak Stunsbo two months to recover,

Geoff Plumiee, a research geochemist with the
US. Gealogical Survey, sifted theough dust sam-
ples in the aftenmath of the Warld Trade Center
attacks in 2001 to determime what in that partic-
ulate nuatter might affect st respandess, His
work led to legrsdation meant to take care of
people with respiratory problems and cancers
who had breathed in the dust

Mer looking 3¢ Lydes’ work, as well as military-
spansured and EPA research, Plumlee sard be
Wanls to see moce.

*1I's a very complex peoblen,” he says, T think
all af the dllerent studies ae pointing to 2 need
foe a very detailed look.”

Richand Meehan, chief of theumatology at Na-
tional Jewish Health in Denver, assisted the
Army's Pulbiic Health Comenand with a particlate
matter sty

Natkonal Jowish had roccived several cases sim
lar to thase of Maller's a Vanderhilt, and Meehan
Dbegan to think it might be moce than simely the
burn pits, “We wanted to know why we were
seeing thes rare injordes that Bob Miller was

USATODAY WEDNESDAY, JULY 6, 2011

says. “But it’s very mtriguing, e
there are such high levels of PTSD.

Former Ay specialist Jeremy
weeked as 2 mechanke in Baghdad
he was still in theater, his hands be
ifhe were nenvous, Now the shakis
his arms, into his legs and sometien

standard out ofthe water.” ke et e el | < o mﬂ"m i

e e abmdanceof suevinum andhead| | e inteferia with his daty i His G

e found "our worst-case scenarios” Caill says » Cliresnisn) ma:h-mam m:wty,!mhxkhmam - y data Of healtl-! eﬁ&CTS o troops

e ewaldoelrle || A o vt Gweynegets 111 WAT ZONES don't support claims

says, 1 would expect chreaic coughs, sthis >ﬂl"80mlmummwum:y };nns. but nnln:ynukmml M:n
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Veterans Affairs ressarcher Anthany Seema
found that sbout 7% of veterans who had de-
ployed to Irag from 2004 2007 bad asthena,
comgured with about 42 who dd not deploy.
Then he beard about the bem pits, as well as Lyles’
theoties.

*lyfles gave a becture in Demnver,” Szema says.
*Everyone's jaw was [alling oo the floor.”

The range of respiratory disease he saw dida’t
appear to be caused by ane problem And it seetrs
10 be getting weese: About 11% of soldiers retum-

e froen Lo have respiratoey problems, be says.
Ronnie Homer, dsirman the Department of
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‘t's a very complex problem®
Early in the 2003 lraq War,a
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tonal Research Councll (NRC) of
the National Academy of Sci-
ences, were part of 2 team that
reviewed a 2008 study at the
request of the Pentagon.

The earlier report, which was
conducied for the military by
the Nevada
search Institute, made a series of
incorrect conchusicas and used
faulty research methods, the

-based Desert Re-
2010.

Background

WASHINGTON

SA

skyrocketed after their service.
Since the start of the wars in
2003 and 200), neurclogical
disarders per 10,000 active-duty
servicemembers have risen by
251%, while respiratory issues
jumped by 47%, accoeding 1o 3
USA TODAY analysis of mulitary
morbidity records from 2001 0 DAY for a May stary.

g wowta Frapee. AP

Thick cover: Marines deal with dust kickedup by a Black Hawik helicopter in May as they rush a cal-
league wounded from an improvised explative device in Afghanistan’s volatile Helmand province.

written memos i recemt
months, Pentagon heslth offi-
clals have claimed that the 2006

found nothing wreag

ficials later said, “attempts to
form 2 tause and effect’ rela-
tionship® but there is “no ev-
dence on which to base such a

study
with the dust from the Middle relationship.

East. “It s not noticeably differ-
ent from samples collected in
the Sahara Desert and desert re-
gons in the US and China®
Craig Postiewaite, head of the

That USA TODAY repoart, Pos-

In a senes of interviews and  tewaite and other Pentagon of-

In a bog on the Defense De-
partment’s website, Navy Capt.
Patrick Laraby cited the NRC
study diectly. "After an exhaus-
ove review, the NRC was unable
ta idersty any health risks andd
indicated that they would need
mare data to determine wheth-
ef there were any risks” Laraby
wroee.

Uell, a peotessor at the Unl-
versity of Rochester School of
Medicine who headed the Na-
tional Research Council study,
says it’s incorrect for the Penta-
gon to daim the council's re-
search found “no adverse health
effects”

Instead. he says, the 2010
stucy found there could be neg-
ative heath effects from the
dust and that the 2008 research
was 50 flawed “tha they
woukin't be able t determine
that with their study.”

Scientists: Pentagon misleads on dust-risk study

Utell. Hopke and Wender, of
the Universty of Californsa-Da-
vE, say their study fowund that
the military’s research In the
2008 report was flawed from
the beginning, and the counxil
made no statement that the dust
is safe or smilar to that back
home,

In fact, they say the Amy's
research was so “ill-founded™
that It couldn't be used to deter-
mine anything other than that
the fine pasticulate matter levels
in the Middie East far exceeded
recommended Wogld Health
Organization levels,

Postlewaite did not respond
directly to questions about how
he and others repeesented the
two studles. Instead, he sald the
councl pralses the miliary's
“ability to carry out such a large-
scale exposure-monitoring
study in the midst of a military
operation.”

Johann Engelbrecht, the Des-
ert Research Instirute sclentist
who led the 2008 study, calls the
council report “probably 3 fair
Jjudgment” and says he plans to
use its recommendanons foe his

UpCOMING report.

DRI, Engelbrecht says, is in-
dependent and was not pres-
sured by the military.

servicemembers in Irag, accordi
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Just breathing in Iraq can be hazardous
Poor air quality an added danger to troops

HEALTH INDUSTRY | MAY 17, 2011

Troops in Mideast Face Breathing Ills

o, Rachel Ehrenberg Burn Pits a Possible Factor as Data Show Higher Rate of Respiratory Woes Among Veterans of Afghanistan, Irag

April 23rd, 2011; Vol.179 #9 (p. 15) By SHIRLEY S. WANG

Veterans who served in Iraq and Afghanistan have a higher rate of debilitating respiratory illness than those
The dirt behind the dust deployed elsewhere, according to a new study that bolsters concerns among some medical professionals and
Published Date: July 10. 2009 members of Congress about the potential harm to troops from toxic chemicals and dust in the Middle East.

b M

By Shaheen Al-Haddad,
Staff writer, Kuwait Times

The findings, which will be presented Wednesday at the
International Conference of the American Thoracic Society in
Denver, place renewed urgency on getting at the root of why some
young, previously healthy soldiers have been returning from the
Middle East complaining of symptoms including shortness of
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Dust storms like this one in Baghdad can expose troops to unsafe
levels of dust and other particles, air-quality monitoring indicates.
Kowvin (Roichart
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Study finds toxic metals in dust in zeeyemers omeeio v
Afghanistan

M Not Even Breathing Is Safe in Iraq

| By Rachel Ehrenberg, Science NewsE: March 31, 2011 | 3:52 pm | Categories: Health

By Andrew Tilghman - Staff writer
Posted Monday Jul 12, 2010 7:41:46 EDT

Here’s another thing to worry about when you deploy: toxic dust.

A new Navy study suggests that dust from Afghanistan contains metals that may cause
respiratory problems and brain damage.

“Afghanistan sand produces neurotoxicity ... with potential adverse health effects to our
soldiers,” according to a briefing of the study presented at a medical conference in June in
U.S. soldier from observes an Afghan

Portland, Ore.

The Navy conducted the study in response to anecdotal concerns that the dust and dust |- f pe == aszif:mge :,u,r(" o

storms common in the Middle East may be harmful. The dust samples were taken from g fwmim ~As if enemy fire, [EDs and s e mm soldiers
Forward Operating Base Salerno near Khost, which was selected because of its relative researchers reported March 30 at the spring meeting of the American Chemical Society. Exposure to

i ion wi 5 5 r rew . particles of the size collected in the study is of special concem, because it can lead to chronic
isolation with no nearby industry that could skew results - ; e T o problems.

Agence France-Pressel
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Constrictive Bronchiolitis in Soldiers
Returning from Iraq and Afghanistan

Matthew S. King, M.D., Rosana Eisenberg, M.D., John H. Newman, M.D.,
James ). Tolle, M.D., Frank E. Harrell, Jr., Ph.D., Hui Nian, Ph.D.,
Mathew Ninan, M.D., Eric S. Lambright, M.D., James R. Sheller, M.D.,
Joyce E. Johnson, M.D., and Robert F. Miller, M.D.

ABSTRACT

BACKGROUND
In this descriptive case series, 80 soldiers from Fort Campbe!!, Kentucky, with in-
halational exposures during service in Iraq and Afghanistan were evaluated for
dyspnea on exertion that prevented them from meeting the U.S. Army’s standards
for physical fitness.

METHODS
The soldiers underwent extensive evaluation of their medical and exposure history,
physical examination, pulmonary-function testing, and high-resolution computed
tomography (CT). A total of 49 soldiers underwent thoracoscopic lung biopsy after
noninvasive evaluation did not provide an explanation for their symptoms. Data on
cardiopu!monary-exercise and pulmonary-function testing were compared with data
obtained from historica! military control subjects.

RESULTS
Among the soldiers who were referred for evaluation, a history of inhalationa!
exposure to a 2003 sulfur-mine fire in Irag was common but not universa!. Of the
49 soldiers who underwent 'ung biopsy, al! biopsy samples were abnorma!, with
38 soldiers having changes that were diagnostic of constrictive bronchiolitis. In the
remaining 11 soldiers, diagnoses other than constrictive bronchiolitis that could
explain the presenting dyspnea were established. A!l soldiers with constrictive bron-
chiolitis had normal results on chest radiography, but about one quarter were found
to have mosaic air trapping or centrilobu!ar nodu'es on chest CT. The results of
pulmonary-function and cardiopulmonary-exercise testing were generally within
normal population limits but were inferior to those of the military contro! subjects.

CONCLUSIONS
In 49 previously healthy soldiers with unexplained exertiona! dyspnea and dimin-
ished exercise tolerance after deployment, an analysis of biopsy samples showed
diffuse constrictive bronchio!itis, which was possibly associated with inhalationa!
exposure, in 38 soldiers.

New-onset asthma among soldiers serving in Iraq and
Afghanistan

Anthony M. Szema, M.D.,' Michael C. Peters, M.D.,"? Kristen M. Weissinger, B.A.?
Christy A. Gagliano, M.S,! and John ]J. Chen, Ph.D2

ABSTRACT
Since June 4, 2004, asthma diagnosed and symptomatic after the age of 12 years has been an exclusion criterion for military
Amarcan Jounal of Endamioogy Vd. 170, No. 11
.E Pubiished by Oktod Universty Pavss on behat of o Jahns Hopkins Bloambarg Schod of Public Hoslth 2009, DOI: 10.1080/sjefkwr287
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Newly Reported Respiratory Symptoms and Conditions Among Military Personnel
Deployed to Iraq and Afghanistan: A Prospective Population-based Study

Besa Smith*, Charlene A. Wong, Tyler C. Smith, Edward J. Boyko, Gary D. Gackstetter, and
Margaret A. K. Ryan for the Millennium Cohort Study Team

* Comrespondence to Dr. Besa Smith, Department of Defense Center for Deployment Health Research, Naval Health Research
Center, 140 Sylvester Road, San Diego, CA 92106-3521 (g-mail: besa.smith @ med navy.mil).

Initially submitted November 26, 2008; accepted for publication Augqust 12, 2009.

Concems about respiratory conditions have surfaced among persons deployed to Irag and Afghanistan. Data on
46,077 Millennium Cohort Study participants who completed baseline (July 2001-June 2003) and follow-up (June
2004-February 2006) questionnaires were used to investigate 1) respiratory symptoms (persistent or recurring
cough or shorness of breath), 2) chronic bronchitis or emphysema, and 3) asthma. Deployers had a higher rate of
newly reported respiratory symptoms than nondeployers (14% vs. 10%), while similar rates of chronic bronchitis or
emphysema (1% vs. 1%) and asthma (1% vs. 1%) were observed. Deployment was associated with respiratory
symptoms in both Army (adjusted odds ratio = 1.73, 95% confidence interval: 1.57, 1.91) and Marine Corps
(adjusted odds ratio = 1.49, 95% confidence interval: 1.06, 2.08) personnel, independently of smoking status.
Deployment length was linearly associated with increased symptom reporting in Army personnel (P < 0.0001).
Among deployers, elevated odds of symptoms were associated with land-based deployment as compared with
sea-based deployment. Although respiratory symptoms were associated with deployment, inconsistency in risk
with cumulative exposure time suggests that specific exposures rather than deployment in general are determi-
nants of postdeployment respiratory illness. Significant associations seen with land-based deployment also imply
that exposures related to ground combat may be important.

longitudinal studies, lung diseases; military personnel; signs and symptoms, respiratory
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Epidemiology of Multiple Sclerosis in Kuwait:
New Trends in Incidence and Prevalence

AF. Alshubaili K. Alramzy Y.M. Ayyad Y. Gerish

Department of Neurology, Ibn Sina Hospital, Safat, Kuwalt
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Abstract

The epidemiclogy of multiple sclerosis (MS5) is undergo-
ing dramatic chenges; MS is occurring with increased
frequency in many parts of the world. In this retrospec-
tive study, we axamined the changes in incidence and
prevalance of M5 in Kuwait in the period between 1983
and 2000. We analyzed the records of patients with clin-
ically defined and laboratory supported MS. The total
incidanca rate increased from 1.05/100,000 population in
19493 to 2.621100,000 in 2000. The increased incidence of
M5 was most pronounced among Kuwaiti women (from
2.26M00,000 in 19093 to 7.79M100,000 in 2000. The total
prevalence rete increased from 6.68/100,000 in 1993 to
14771 00,000 in 2000. It was much higher for Kuwaitis
(31.1%7100,000), a8 compared to non-Kuwaitis [5.55/
100,000), in a complete reversal of the pattern obsarved
bafore 1930. The prevalence was also higher among Ku-
waiti womean [35.54100,000), as comparad with Kunaraiti
men (26.65100,000). In conclusion, the incidence and
prevalence of M5 in Kuwait has incressed betweean the
early and late 1990s with no signs of leveling off. In a
geographic area that was previously associated with low
prevalence, local environmental fectors may be respon-
sible for these dramatic changes.

Introduction

Multiple sclerosis (MS) affects millions of people
worldwide and it is particularly common among Cauca-
sians of northern European descent. To various extents,
other races and ethnic populations are thought to be less
susceptible to MS. For example, MS 15 virtually unknown
in black Africans and it s generally rare in tropical areas.
The prevalence of MS increases proportionally with the
distance from the equator, excluding the polar regions.
Although these peographic differences in the prevalence
of M5 arc usually interpreted as being due to environmen-
tal factors, the prevalence gradient may also be partially
related to penctic susceptibility [1].

Prior to the first Gulf War in 199, the two major pop-
ulation groups in Kuwait were Kuwaitis and Palestinians.
A significantly higher prevalence of MS was observed in
Palestinians (2 3.8/ 100,000 population) than in Kuwaitis
(9.5100,000) [2]. The make-up of the population has
changed dramatically since the war, especially with re-
spect to relative proportion of non-Kuwaitis. For sociopo-
litical reasons, the Palestinians no longer represent the
majorexpatriate group in Kuwait; they have been replaced
by a less homogencous population, with a major Asian
ethnic minority from the Indian subcontinent and other
Arab countrics, such as Egypt and Syna. After the Gulf
War, a marked increase in M3 was reported, particularly
among Kuwaitis. In this study, we have examined this

Copyright &2005 5. Karger &G, Basal  trend, to determine whether there are indeed increases in
the incidence and prevalence of MS in Kwwait.
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RESPONSE OF HUMAN ALVEOLAR MACROPHAGES TO ULTRAFINE,
FINE, AND COARSE URBAN AIR POLLUTION PARTICLES

Susanne Becker and Joleen M. Soukup 1 United States Environmental Protection
Ageney, National Health and Enotronmental Effects Reserach Laboratory, Research Triangle
Park, North Carolina, USA

Constantinos Sioutas | Department of Ciuvil Engineering, University of Southern
California, Los Angeles, California, USA

Flemming R. Cassee [ Laboratory of Health Effects Research, National Institute of
Public Health and Envivonment, Bilthoven, The Netherlands

O I the lower aivways, macrophages are imprortant segulators of inflammation and indispensa-
ble in their antimicrobial activities. Thus, air /m!lulr'nn particles, which modulate airway macro-
phage host defenses may, in susceplible individuals, inerease sevevity of inflammatory and
infections disease. In the present study, size fractionated, wltrafine (UF), fine (PMy ;5 4), and
coarse (PN s ) particulale matter (PM) were collected from 2 wurban sites in the Netherlands,
and were compered for effects on human aloeolar macraphages (AM). Inflammatory cylokine firo-
dudtion, phagocytosis, and expression of phagocyte receptor CD1 T were assessed in particleexposed
AM. Intertewkin (11)-6 levels induced ty PMy sy, (20411 pg /mL) were = 104old higher than in-
duced by PMy, 55 (1781 pg /mlL). Levels indrieed by PMy g 5 were 2- o 3-fold higher than in-
duced by UF (770 pg/mL) when cells were exposed to the same particle mass. Cytokine induction by
the PM was inhibited by antibody to CDI4 and vequived the presence of serum for optimal stimula-
tim, implying that bactenial products or endotoxin were stimulatory moicties in both coarse and fine
particulate matter. Phagocytosis of opsonized yeast was inhibited Iy coarse more than by fine PM. as
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Potential Pathophysiologies

“» Chemical
Respiratory distress
Immune suppression
Systemic neuropathies

Other ‘toxic’ symptoms

* Biological
Respiratory distress and acute inflammation
Immune suppression with systemic bacteremia

Acute and chronic systemic effects including
neurologies, cardiovascular events, autoimmune

pathologies, etc.






